Tracking and quantification of 32P-labeled phosphopeptides in liquid chromatography matrix-assisted laser desorption/ionization mass spectrometry.
Phosphoamino acid modifications on substrate proteins are critical components of protein kinase signaling pathways. Thus, diverse methodologies have been developed and applied to identify the sites of phosphorylated amino acids within proteins. Despite significant progress in the field, even the determination of phosphorylated residues in a given highly purified protein is not a matter of routine and can be difficult and time-consuming. Here we present a practicable approach that integrates into a liquid chromatography matrix-assisted laser desorption/ionization mass spectrometry (LC-MALDI MS) workflow and allows localization and quantification of phosphorylated peptides on the MALDI target plate prior to MS analysis. Tryptic digests of radiolabeled proteins are fractionated by reversed-phase LC directly onto disposable MALDI target plates, followed by autoradiographic imaging. Visualization of the radiolabel enables focused analysis of selected spots, thereby accelerating the process of phosphorylation site mapping by decreasing the number of spectra to be acquired. Moreover, absolute quantification of the phosphorylated peptides is permitted by the use of appropriate standards. Finally, the manual sample handling is minimal, and consequently the risk of adsorptive sample loss is very low. Application of the procedure allowed the targeted identification of six novel autophosphorylation sites of AMP-activated protein kinase (AMPK) and displayed additional unknown phosphorylated peptide species not amenable to detection by MS. Furthermore, autoradiography revealed topologically inhomogeneous distribution of phosphorylated peptides within individual spots. However, accurate analysis of defined areas within single spots suggests that, rather than such quantitative differences, mainly the manner of matrix crystallization significantly affects ionization of phosphopeptides.